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The transformation rate of university scientific and technological achievement 
indicates a university’s academic level and competitiveness, or even a country’s 
economic competitiveness and comprehensive national power. However, this rate in 
China is extremely low. The reasons resiponsible for such problem include lack of 
indicators for investment analysis and needs assessment in prophase, problems on 
system evolution and project decision in metaphase, and issues of valuating the late 
investment decisions in anaphase. 
In order to evaluate the scientific and technological achievements accurately, this 
paper divides the quantitative assessment into three stages, before, during, and after  
the transformation.  
In prophase of transformation, this paper, through constructing a index system 
for the transformation of university scientifical and technological achievement, 
realizes the comprehensive evaluation of achievement transformation by using BP 
neural network method. Moreover, to solve the multi-dimension problem of BP’s 
input layer, this paper embeds the PCA into the model, uses the simulated annealing 
algorithm, and finally improves the accuracy of evaluation. 
In metaphase of transformation, based on the feature of “self-increasing in 
difficulty”, the article constructs two dimensions of mathematical model, the real 
dimension and the virtual dimension, establish a corresponding calculation model,  
“spiral combining propulsion and mutual feedback” model, and analyses the process 
of the transformation.  
In anaphase of transformation, this paper tests the influence of fair distributing 
benefits on the stablility of cooperation between enterprises and colleges using the 

















Key words: Scientific and Technological Achievements; SPIPRO Principles; 















目  录 
第一章 引言 ..............................................................................................1 
1.1 选题背景与研究意义 ....................................................................................1 
1.1.1  选题背景............................................................................................1 
1.1.2 研究意义 ...........................................................................................2 
1.2 研究现状与文献综述 ....................................................................................2 
1.2.1 国外研究进展综述 ...........................................................................2 
1.2.2 国内研究进展综述 ...........................................................................4 
1.2.3 当前研究中的热点问题探讨 ...........................................................7 
1.3 论文的主要工作及结构 ................................................................................7 
1.3.1  研究内容............................................................................................7 
1.3.2  研究方法............................................................................................8 
1.3.3  研究框架............................................................................................9 
第二章 高校科技成果转化有关涵义界定与相关问题分析................11 
2.1 有关涵义界定 .............................................................................................. 11 
2.1.1  产学研与高校科技成果转化..........................................................11 
2.1.2  我国高校科技成果转化历程..........................................................13 
2.2 相关问题分析 ..............................................................................................16 
2.2.1  高校科技成果转化问题事前评价——成果转化指标体系..........16 
2.2.2  高校科技成果转化问题事中评价——成果转化过程效率..........17 
2.2.3  高校科技成果转化问题事后评价——成果转化价值评估..........18 
2.3 研究小结 ......................................................................................................19 
第三章 基于模拟退火神经网络的成果指标评估分析方法................20 
3.1 高校科技成果转化指标体系分析 ..............................................................20 
3.1.1  高校科技成果绩效评估指标体系..................................................20 














3.2 模拟退火神经网络方法及其评述 ..............................................................21 
3.3 基于模拟退火神经网络的指标体系评价模型 ..........................................23 
3.3.1  指标体系降维处理..........................................................................23 
3.3.2  神经网络模型构建..........................................................................23 
3.3.3  神经网络算法选取..........................................................................24 
3.4 模拟退火神经网络评价模型的应用 ..........................................................24 
3.4.1  案例背景..........................................................................................24 
3.4.2  综合实现..........................................................................................25 
3.4.3  结果讨论..........................................................................................27 
3.5 研究小结 ......................................................................................................27 
第四章 基于旋进互馈机制的成果转化过程效率评估方法................28 
4.1 科技成果转化过程效率评估分析 ..............................................................28 
4.1.1  科技成果转化过程表征“难度自增殖”系统 ..................................28 
4.1.2  科技成果转化过程呈现“双螺旋推进”轨迹 ..................................29 
4.2 旋进原则系统理论方法及其评述 ..............................................................30 
4.3 基于旋进互馈机制的成果转化效率定量评估模型 ..................................30 
4.3.1  一级模型..........................................................................................31 
4.3.2  二级建模..........................................................................................33 
4.4 双螺旋旋进互馈机制模型的实例分析与应用 ..........................................37 
4.5 研究小结 ......................................................................................................39 
第五章 基于动态演化博弈的科技成果转化价值评估方法................40 
5.1 高校科技成果转化价值评估分析 ..............................................................40 
5.1.1  成果转化价值与主体策略选择关系..............................................40 
5.1.2  高校科技成果转化过程的博弈特征..............................................40 
5.2 动态演化博弈理论方法及评述 ..................................................................41 
5.3 基于动态演化博弈的高校科技成果转化价值评估模型 ..........................42 
5.3.1  基本假设..........................................................................................42 















5.3.3  均衡分析..........................................................................................45 
5.4 模型参数影响及公平理论验证 ..................................................................46 
5.4.1  模型参数对系统演化过程的影响..................................................46 
5.4.2  股权占有比例对系统演化过程的影响..........................................47 
5.5 研究小结 ......................................................................................................47 
第六章 结论 ............................................................................................49 
6.1 论文所做主要工作 ......................................................................................49 
6.2 进一步开展的问题研究 ..............................................................................50 
6.2.1  高校科技成果（或专利）等无形资产的价值评估......................51 



































Chapter 1 Preface......................................................................................1 
1.1  Background and Significance ................................................................... 1 
1.1.1  Background Research ........................................................................1 
1.1.2 Research Significance .......................................................................2 
1.2 Overview of The Literature .......................................................................2 
1.2.1 Study of Overseas..............................................................................2 
1.2.2 Study of Domestic .............................................................................4 
1.2.3 Several Issues of Transfomation Discussion .....................................7 
1.3  Research Method and Structure................................................................7 
1.3.1  Research Contents..............................................................................7 
1.3.2  Research Methods..............................................................................8 
1.3.3  Research Framwork ...........................................................................9 
Chapter 2 Definition and Problems Analysis .......................................11 
2.1  Definition ................................................................................................... 11 
2.1.1  Production and Research , Scientific Achievements........................11 
2.1.2  History of China’s Technology Transformation...............................13 
2.2  Problems Analysis .....................................................................................16 
2.2.1  Evaluation in Prophase: the Transformation Index System.............17 
2.2.2  Evaluation in Metaphase: the Efficiency of Transformation ...........17 
2.2.3  Evaluation in Anaphase: the Value of Achievements.......................18 
2.3  Brief Summary..........................................................................................19 
Chapter 3 Model of Index System based on SANN.............................20 
3.1  Analysis of the University’s Transformation Index System..................20 
3.1.1  Performance Evaluation System......................................................20 















3.2  Simulated Annealing Neural Network (SANN) and Comment ............21 
3.3  Model of Transformation Index System Based on SANN.....................23 
3.3.1  Reduce the Dimensions of Index System ........................................23 
3.3.2  Construct the Neural Network Model..............................................23 
3.3.3  Select the Network Algorithm .........................................................23 
3.4  Application of the Model ..........................................................................24 
3.4.1  Case Background .............................................................................24 
3.4.2  Implementation ................................................................................25 
3.4.3  Results and Discussion ....................................................................27 
3.5  Brief Summary..........................................................................................27 
 Chapter 4 Model of Transformation Process Based on SPIPRO.....28 
4.1  Analysis of the Transformation Process..................................................28 
4.1.1  Self-Increasing in Difficulty ............................................................28 
4.1.2  Spiral Combining Propulsion Principles..........................................29 
4.2  SPIPRO Principles and Comment ..........................................................30 
4.3  Model of Transformation Process Based on SPIPRO ...........................30 
4.3.1  Model Ⅰ ..........................................................................................31 
4.3.2  Model Ⅱ ..........................................................................................33 
4.4  Application of the Model ..........................................................................37 
4.5  Brief Summary..........................................................................................39 
Chapter 5 Model of Achievement Value Based on Evolution Game..40 
5.1  Analysis of the Transformation Value.....................................................40 
5.1.1  Transformation and Selection Strategy............................................40 
5.1.2  Feature of Game Theory ..................................................................40 
5.2  Evolution Game and Comment ...............................................................41 
5.3  Model of Achievement Value Based on Evolution Game ......................42 
5.3.1  Basic Assumptions ...........................................................................42 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
